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® Tetrazole Intermediate! to antlhypertenaive compounda. 

© Teutioie inlefmed.ates useful to prepare antir>ypenen$ive compounds described m coassigned appi«ation 
as. Ser. No. 884.920. lited July n. 1986. are oesctibed. thes« teuaioies have the formula: 
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UJ 




N. 



.h«retn X' and are as described .r> the sp«.f'C8i.or^ 
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BtekQround c( tha Invention 



Field of th« Invenaon 

TWi invenHon relates to substituted tetrwoles useful as intermediates in tfie preparation of antihyper- 
10 tensive comboonds described in copending U.S. Patent Appln.. Serial No. 884.920 Filed July 11 . 1986. 

S. Kozlma et at.. J. OrQanometaiilc Chem. . 33. 337. (1971) and ibid. 92. 303 (1975) describes 
substituted tetrazoles of the fornnula: 
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\ -N 
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N-P? 



wherein 

R' is lower alkyl. benzyl, lower aikenyl or phenyl optionally substituted by nitro. lower alkyl. lower alkoxy 
or halogen; and is SnRj. 

« R. Lefquist el al.. J. Amer. Chem. Soc. . 80. 3909 (1958) describes substituted tetrazoies of the Formula: 



99 wherein 

R is lower alkyl. benryl. cydoaikyl of * carbon atoms, n-heptyi peniuo»o. -SR' where R' ts tower alkyl. 
benryl: •(CHj).R' where R' is OH. CO:R'. OR'. SOjNa ano n is i or 2. or phenyl optionally substituted w.in 
ammo, tower allio«y. lower alkyl. niiro or cyano 

W. Beck, et al.. Chem. Ber . ti6 2691 (1983) describes the preparation of 2-Uityi*5-phenyl letrazoie. 



Su'^mary 0' Invention 



<s According to the present irtvention. there are provided novel compounds of Formula (I) which are 
tetrazoie intermediates useful for the preparation of antihypertensive compounds. These tet/azoies have the 
Formula: 
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wherein 

»5 X' is H. Sn(R)j. -C(Pheny1)j. B-nitrobenryl. or tf.propior>ilrile: 
■ X» is H. CI. Br. I. 0-to$yi. OH. O-mesyl. or 
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R ii alkvl o( 1-6 carbon atoms, phenyl or cyclohexyl; 

R is Ilkyl 0 3.?0 Hrlxjn ..oms., aiKenyl 0. 3 to 10 carbon a.orrs. alkynyl o( 3 .0 10 carbon atoms ^ 
* benzyl sutsitul with up to tv,o groups selected .rom aiKo^y of Uo 4 carbon atoms, halogen, alky, of 1 to 

' "R.ToCy.i'y^he'^in'th. aii^^ portion 2 to 4 carbon atom,. .,CH:U.imi.a,oyM.yl MCH,W 
,.2.?.;f.roTy"opSiy substitutes L one or .wo groups selected from CO,Ch. and ..ky. of , U, 4 
carbon atoms. (CHjU-tetrazolyl. 



-(CH2)„0E*: -{CH2)oOCR*: -CH.CH(CH2),CH*: 

O o 

-CH.CH(CH2),CH0B^ -(CH2)^CR«: - (CH2)^NHC-0R« : 



so 



ss 



8* 



O 
■ 



-(cH2)„nhsOjB': -(CHj)^: -ch*: 



R' ii H f CI Br. I. ^JOJ. CF>. o» CN: ^ . ^ , 

R' . m" aikvi of 1 to 6 carbon atoms, cydoalkyi of 3 to 6 carbon atoms phenyl or benzyl; 
R» .s H aC 1 peri.uora.ky. Of 1 .0 8 carbon atom,. cycK)a.ky. of 3 to 6 carbon atom,, phenyl or 

beniyi; b"o-' 



1 ?> •» -» 



3 



to 



, *Zl"5T!!Tc.rbon .uxn, or pTnuoroafcyl o» 1 to 6 c*rt>on .torn.. LacUmtntyl. I^yt. HI- 

r' e^'ji R^^JiiJ!^^^ H. alkyl of 1 to 4 carbon atom., phenyl, benzyl or taken toflether to term 
a dng of the Formula 
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Qls NR'». 0. or CHa: 

R'» is H. alkyi of 1 to 4 carbon atoms, or phenyl: 
m is 1 to 5: 

n is 1 to 10: 
s is 0 to 5: 
p is 0 to 3: 

with pJoliso that when X' - H then X» cannot be 



a' b' 
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Preferred compounds are those of Formula (I) where: 

X' is H. Sn(R), Of .C(phenyl), where R .s alkyl oH to 6 carbon atoms or phenyl: or 
X» is H. Br. CI. or the substituted imidarole; or 
as R- is alkyl. Slkenyl or alkynyl of 3 10 7 carbon atoms; 



B* 



' It -{CHj),OR*: -CCH2),OCR*: -CH.CH-CHOB 

-(CH,).C-B*: -CHjKHCOR^: -(CH2).KH802b': 
2 b 



N N 



M 



// w • • 

•CHr-<^^»* : or -CB*: 

H 



9S R) is H. CI. Br. or I. 

R* IS H. or alkyl ol 1 to 4 carbon atoms. 
. R» is H. or a>kyl OM to 4 carbon atoms; 
R* is H. alkyl Of 1 to 5 carbon atoms; OR' or N O 
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R' II H. Hkyi of 1 to 4 cvbon atoms, or tcyl of Uo 4 e»rt>on woms: 
R« It CF>. »i»^yi of 1 to C carbon atoms or phenyl; 

.'splcifica'iiy preferred compoi.fyJ8 are those of Formula (I) where: 
8 (1) X' is Sn(CH,)>. Sn(Ph)j. Sn(fvBu)i. C(Phenyl),. H; and 

is H or Br. 

(2) X' Is Sn(CHj>i or C(Phenylh: and 

X»is 

ro (CH2)3CH3 



»3 
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CI CH2OH 



Synthesis 

The novel compounds ol Formula (I) may be prepared using the reactions and techniques described in 
" this section The reactions are pertormed in a solvent appropriate to the reagents and materials employed 
and suitable for the transformation being effected. It is understood by those skilled .n the art of organic 
synthesis that the functionality present on the imidazole and other portions of the molecule must be 
consistent with the chemical transformations proposed This w.il frequently necessitate judgment as to the 
order of synthetic Steps, protecting groups required, deprotection conditions, and activation of a benryJic 
position to enable attachment to nitrogen on the imidazole nucleus. Throughout the loilo*..ng section, not all 
compounds ol Formula (I) falling .nto a g.ven class may necessarily be prepared by all methods described 
(or that Class Substiluents on the starting materials may be incompatible with some of the reaction 
conditions required m some of the methods described Such restrictions to the substituents which are 
compatible with the reaction conditions will be readily apparem one skilled .n the art and .liernative 
methods must then be used. ^ , ^ 

Compounds Of the Formula (I), where X' is Sn(R), and R .S alkyi of 1 to 6 carbon atoms or phenyl and 
X' is H or im-dazoyl where R" .s n-butyi. R' is CI, and R' .s hydroKymethyl may be prepared by the 1.3- 
diooiar CYCioaOdition of tnaikyitm o7 triphenyitm azioes to the appropriately substituted mtrile (II) (Scheme ry 
■ An example of this technique .s described by S Konma. e. ai . J. Qrqanomeiaiiic Chemistry. 33. M7 
(1971) The nitriie (II) is described m the coass.gned application U S Ser.ai t*o. 8W.920. Med July 11, 1O86 
Other recuirea n.tr.ies and tr.aikyi 0- tr.aryl im az.oes are either ava.iabie commercially, or may be prepared 
uting techr,.Ques and metnods reponeo m the chem,cai literature J Lu.|ten et ai . Rec. Tr£v_ Chem . £1. 
202(1962) 
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Sn{R)j 
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(III ) 



. ,h «hT« «■ »nd x' are H may be prepared by removal e« • «u.t*ble 

Compour,ds of the Formula (I), where « a a ^^^^^^^^ ^^^^^^ g. 

prolectir^o group or. the tetr«ole r,ucleus^ ^"''""^ Jj are prepared v.a the loiiowing methods, 

oltrobeozyl. i-prop^on-trile. ''^P^^^^'^'^j! '"f^Xwn .n Scheme .. The acd (.V) cor^vened to the 
The nitrobenzyi protecting group '» »««^»° " ' ^ cono-t.ons The acd chlor.de .s converted to 

.ntermediate acd chloride w.th ^^'^^^^.^^^^^^^^^^^^^ .r, pyr.d.-^e .n ,he preser>ce C . 

the am.de (V) by condensaLor. -'th ^-'^''^j'*"^'' ^he am.de (V) M ••-.erted to the intermediate 
catalytic amount o. *-<l-«'^^'«'^"°^^"^;;t ^^,ach,or.de .n carbon tetrachloride One example ot Ihi. 
i,ninoyichlor.de via "m^rS^ Hal-des Plenum Press. N.Y.. N Y (1968). The 

method is descr-bed by H. Ulr.ch. The £^1^2^ 2! — o.methyi.ormam.de 

intermediate .minoyl chlor.de \^'''l'2tl^o\>i Eidertieid. Heterocyci.c Compounds . John W.ley and 
,DMF). An e.ampie of !' '"'^en hydrogena.ed-lTSolir.n-l^^ 0. . caialyfC 

sons. (1967,. The protected ^'^J' 'J,;;; ^h'e r^u-red acd (.V) -s .v.,iab.e commerc.iiy or may 





so 



ss 
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1. (OGCl). 



^°2" 2. NO2-®- CHjW^Ha 
pyridine, DMAP 




CIV) 



(V) 




Hj, RaNi 



1. PClj/CCl^ 

2. LiNj/DMT 




(I) 



(VI) 



Th« uiph«nylm«ihyl group .nached «s .ho-n .n Schm. III. The i«tr«zoi« (I) '•>^'\^^^y^ 
yMU th« protected tetruoie (VII) 
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lyh#«« 111 



to 



IS 




C(Pb«nyl)jCl 




N^N CCPhanyl), 



(1) 



(VII) 
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The propionitrile pfolectinfl group is ittached as shown on Scheme IV, The biphenylcvboxylic acid (IV) 
may be converted to the acid chloride by a va/iety d reagents familiar to or>e skilled if^ the art. The 
intermediale acid chloride reacts with 4-aminopropionitriie in the presence of an acid scavenger such as 
aqueous sodium hydroxide to yield amide (Vlll). Amide (Vlil) reacts with phosphorus pentachlofide or 
phosgene to form the intermediate iminoyi chior.de (IX) which when reacted with hydrazine y«lds 
amidra2one <X). The amidraione (X) reacts readily w.th d.n.irogen ietrox.de (N,0.). which can be 
convenionMy hsrdied as a solution in carbon tetrachloride, to yield tetrazde (XI) Hydrazines and hydrazides 
have been shown to undergo facile conversion to their corresponding azides with N:0. as descnbed by 
YH Kim et al.. Tetrahedron Letters . 27. 4749(1986) The proiected teirazoie (XI) is. deprotected with 
aqueous base such as in NaOH with or without an additional organic solvent such as tetrahyorofuran to 
yield tetrazeie (I). The amidraione (X) may also be converted to the letrazoie (XI) using mtroos acid or itt 
equivalents as described by D. G. Ne.lson. et al.. Chem. Rev.. 7h «5i(i970) 



to 



Si 
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(IV) , mil) 




1 2 4 M 



^ ^ ^ i«h«f« X' l« So(R)j »nd C(Pr>enyih •«> n It « o»»cnuwj v>iwTtwM»., 



TO 



>s 



90 



X 




(VI 1) 



. . c~mui. (h Where X' i» C(phenyl), and X» .1 Bf may be prepa/ed via radieii 

(1959). 



M 



ftS 



1244 

I 



10 

OOOO-I CP** 





CHtBr 



K 



5^- 



N 



N8S. BljO, 



ts 



(XII) 



(VII) 



Compounds o( the Formula (I) where X" is C(Phenyl)j and is I may be prepared via displacement of 
the bromine moiety in (XII) with sodium iodide in acetone under standard conditions yielding (XIII). 
Dispiacemeni ot the above bromide (XII) with hydroxide ion aMords the substituted benryl alcohol (XIV). The 
ber^rvl alcohol (XIV) may be convened to the chloride (XV) via reaction with carbon tetrachlonde and 
triohenylphosphine. The benryl alcohol (XIV) can be converted to the tosylate or mesylate (XVI) via reactoon 
with p-toluenesullenyl chloride or methane sullony I chloride, respectively, in p/hdine under standard con- 
ditions (Scheme VII). 



3i 
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^, .K« c«.m..i. n\ whAra X* il C(P^enyl)^ and X» il imid»20yl where R' it n-botyl. R' it CI. 
MJ^t^; u"^J . b«. .o..ow.d by reduction 0. the formaldehyde 

■ ImidJoie (XVII) in Scheme VIII it described by Furukew*. et.al. In U.S. 4.355.040. 



10 



fS 



2i 



CHO 



H 



(XVII) 




C(Ph)3f NaOEt — 



2. NaBH^ 




(XVIII) 



The compounds ol ihi, inveni.on ^d the.. p.eparei.on c.n be understood further by o^'^fl 
exarlJresTurihould no. cons.Mute . lim.tat.on thereof, in these e«.rr,p.es. unless c.herwse .nd.ceted. all 
^ temperatures are .n degrees cenograae and pans and percentages are by we.gh,. 

Example t • Method A 



3b 
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Pan A: N.tr.methylst8nny|.5-l2.<4'.meinylb.pnen.2-yl)ltetra20le 



To a toiution of 2<yano.4-.methyib.phenyi (19 30 g. 0 tOO .moie. .n toluene ("00 ml) «as added 
. 1 !. „ «.r«24 M O 0 120 meie) at room temperature The reaction was .efiu.eo lor 24 hour., cooled 
,,.methyit.na2.0e 24 60gj) 2flmoe) a N.,nmeihyi,ianny..5-(2.(4 ^ef 

(I.4H); 7.00 (t.4H). 2.25 II.3H). 0 35 U.3M) 



to 



Part B: 5-[2-<4'-meihyibipnenyiyi))ietra:oie 

To a toiutwn of l«<.tnmethyi.tanny^5.t2^4 -methyib-phenyiyDnetraiO* (32.0 fl. 0 060 mole) in lolu^ 
.230 mo lis rahydroluran (15 0 m.) -a. bubb^ m enough anhydrou. hyOrogen ch«r«3e to g.ve a clwr 
(230 ml) ano letranyoro u . i ,aiuiK>n 5-12.(4 HT»eth¥lb.pr»envlyi»)ielraiOle (19 1 fll crYltalKied. 

aolufon a, J 0. P^odit m p mJ 'sS- H NMR (COd. OMSOO,) 

Recryttaiiiration from toluene atiordeo >B ' g •• » vw^*^^. 

♦. 7 50 (m.4H). 7.07 (m.4H). 2 35 (l.3M» 



ss 



Enampie 1^ \ Me^^oO B 
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Pan K 4'.M«thyl-biph#ny»-2<*rbonyl chlortde 

. / w«h*n«i.5.c*rhoxvlic •ciO (3i.84g. 0.15 mole) in chlofoform (200 ml) wai added 

. JL« .t^S^ cJ^chtoS^S^^^^^^^ chlLe (25m,). and dim•t^yl.o.mamKJ• (t Oml, 
. drepwie «o • *'J^^";, \^„06 24 houri at f«>m temperature, the aolution was 

' . 'ZJ:;:sr:^7:m r r-^or z r^- c.^.. ^34.0 cm -.000,. 

Part B: N-(4-Nitrot>enzyl>.4*-methyl-b.phenyl.2<»rboxamide 

. ^,i»riA\ irom Part A (36.4 o) in dry acetonitrile ^ts added dropwise to a cooled (ice- 
A wlut^n '^^^ ,23.45 fl. 0.12 mole). 4Maimethylamlno pyridine 

?S^i :S en d^ yS 0 mV AHer 30 minutes, the reaction was ...owed to reach r«,m 

Jh. nH^I (d 2H. : . 6.0 Hr. CH:,; 2.39 (s. 3H. CH., Mass spec m. - 347 (M * 1). 



*0 



IS 



Part C: N-(4.Nitrobenry.)-4'HTnethyl-biphen.2-yi<8rt>o.minoyl chloride 

. ^.^ ,v.rii«n. a total of 20 78g (0.060 mole) of the product ot Part B was added to a cooled (ice- 
« J: str^d'S t on 'o phos hoLlentachlor-de (12.49 g. 0.066 mole, .n carbon ,etrach^r.de (200 m.)^ 
a bath), stirreo " ^ q- „g^gg ^j^m ,o ,oom temperature, and sUrred for 16 

rrrr,:r.^'Jr.zrr;iik ^ «: ,c.n,. -h 

NMR(CDC.>)*:4.79(8. 2M. CM,). 



. to 



Part D: l-(4-Nitf0ben2yl)-5.(4 •n.ethyi.b.phen.2-yiMetra/oie 

Lithium ajioe (3 67q 0.75 moiei was added port.onw.,e to a coded solution (.ce-bath) of the product of 
PartT ^S^^^ tn iLe.Mo-mam.de (200 0 m., The ..tue -as a-oweo to reach room temperature over 
Part C (21 ; evapocaieo -n vacuo The re. .oe was paria.oned between water and ethyl 

,6 hrs. '^'"'"'Vc '^^^ -ate. ,100 m.) dr.ed (MgSO.) and evaporated m 

acetate (100 m T.e 0 c' romatography or. ....« (ChC,! fo.^wed by r«:ry,u...xauon 

— 5 37 o .24 IS* rnp 95 0.S6 0' -H NMR (CDCl,) » 7 98-8.02 (m. 2H. aromat.c): 7 55- 

r7rrrr"c::^;7V.9 r2H aromat..: 699-7,0 (m.2H. aromat.c,: 487 (d. .-87 H,. 
.,omat.c): 4.88 (s. 2H. CK-) 2 33 (s. 3H. CH„ Mass spec m : . 372 (M • I) 

Part E; 5-[2-(4'.methyibiphen-2-yUJieifa70te 

A mlHture 01 the product o< Pen 0 <« 00 3. 2 80 mmo.e,. etha->0. .150 0 mi,. .r,d W6 Raney '"C"*^ 
A miiture o i • P ^, temperature The catalyst was removal 

r.?i;''rC..uat. : . .V.PO .ttd^ vacuo Th oue was pan.t.oned between water and d.ethy. 

by hllr.,^. -^fl «'^; '^^•'r 7^ ;;;j7^„ <ra,";;;r-w.th .N MC <50 mi, er.ne .50 mi,. dr.«3 (MgSO.). 
r-;J^Tn v^uo^ rKSd a .oVd r...ooe wn.ch was r.crysta....ed from to.u.r.e to y.e« the produc. (0 19 
r2r7sTr?p^155- H NMR .COCo » .1 5 .b. . .H. NH, 802 <d. 1H .,oma.,c,. 7 38-7 61 (m. 3K 
i"a'i^^ .^i 2H J-80Hz,..omat.c, 704.0 2M. J . 8 0 H«. 2 35 ... 3H. CH„ Mas, .pec m ,-237. 

(M • 1) 

E>ampie < • Mefcd C 



1 2 '» S 
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BestAvailab|^,Q{j;^,pr,eny|.2-c»ft)0ityiic »cid (50.00 g. 0538 moi.). thionyl chionde (87.5 ml. 150 mol) va 
chlwoferm (SCO ml) were mixed «na relluxed for 4 houj. The thioorl chtokJe uvi lolxenl *,tit removed in 

• 8 vecuo end the residue luipended in loiuene (300 ml). TM mixture wm eveporiled in veeuo and the 

iSJidue luspended once more in toluene end evaporated to injure removal of tracej of thionyl chloride. The 

• resultant add chloride w«J diuoived m tetrahydroturan (100 ml) and iiowly added m five equal portioni 
alternatinflly with five equal portions of 1.0N NaOH (236.0 ml. 0538 mol) to a aolution of t- 
aminopropionitrile (umrate (30.3 g, 0,236 mol) in1.0 N NaOH (236.0 ml. 0536 mol) at 0 with itirring. The 

to reaction was allowed to warm slowly to room temperature. After 24 hrg. water (500 ml) was added and the 
aqueous mixture extracted with ethyl aceiate (3 x 500 ml). The organic layers were combined and dried 
(MgSOi). arid the solvent removed in vacuo to yield a crude solid which, after recn^stallization from . 
methylcyclohexane/butyl chloride, yielded 53.5 g of a white solid. M.P. ■ 102.0-103.5* , NMR (200MH,. 
COCIj) !:7,68 (d. 1H. J-7H,); 7.55-7.19 (m, 7H); 5.65 (bm. 1H); 3.43 (d Of t. 2H); 2.39 (t, 2H. J-7H,). Anal. 

>9 calcd. for C.»H.«N:0; C. 7755: H. 61.0; N. 10.60. Found; C. 77.42: H, 6.40; N. 10.68, 

Part B; N'-{^cyanDethyl)'4'-methylbiphenyl-2-yl'amiflt«one. 

2-(«-cyanoethylaminocarbonyl)-4'-methylbiphenyi (33.48g, 0.127 mol) and phosphorous pentachlofide 
(28.0lg. 0.139 mol) were combined in a round bottom flask which was then connected to aspirator vacuum 
via a trap filled with calcium chloride. The flask was gently heated with a heat gun until tho solids melted. 
The flask was iniermittantly heated lor 1 5-20 minutes. 

The crude iminoyl chloride was taken up in dry dioxane (100 mL) and added dropwise to a stirred 
mixture of hydrazine (20.1 mL. 0.634 mol) in dry dioxane (200 mL). After 24 hours, the excess hydraiine 
and solvent were removed in vacuo. Water (300 mL) was added, and the aqueous mixture extracted with 
ethyl acetate (3 « 300 mL). The organic layers were combined, dried (MgSO.) arvj the solvent removed in 
vacuo to yield an oil. The oil was treated with all hexane ethyl acetate solution (30-50 mL), and solids 
J^iJi^ated These were collected and dned to yield I6.i4g ol hghi pink solids. t^.P. » 146.5-147.5 . 
Chemical iom»tion mass spectrum delected (M.M)* « 279 lor C'-H-.N. Anal, cald lor C.rH.,N..- 
(N,H,)o,- C 72.52; H. 6M. N, 2C89 Found. C. 72.50. H. 6 54. N5I.13. NMR indicated a mixture Ol 
tautomeric forms. 



3j Pane 2-11 •(d-cy8noethyi>-i-H-ieiia;oi-5-yiH""e"'yit"Oie'", 

A solution el N:O.I0) m carbon tetiachiorioe (0 73M. i9.6 mL. i*3mmei| was added to a stirred slurry 
of N2(^<yanoeinylH'.methyibipnenyi-2-ylam.dra:one (2.00g. 7 2mmoi) m anhyOfous acetomtme (*0 mLl at 
O' The reaction was warmed to room tempeiaiure and stirred overnight. The solvent was removed in 

40 vacuo to yield a crude solid, Thij solid -as taken up m Outyi cnionde and the insoluble mane> filterefl The 
iliuate was evaporated, and the residue Hash chiemaiegrached on siiica in 1 1 he«ane ethyiaceiate to yield 
1 too ol I P«i« yellow Oil which sio*iy crysiaiiiieo Reciystaiiization iiom he>an« butyi cniofifle yielded 9i0 
moll peie yeitow crystals. li^P • 900-92 0' NMR(200 MH, COO,) » 7 76-7 50 (m.4H» 7.l7(d. 2H. 
J.tOH,). 7 04(d.2M. J«I0M,); 3 60 lt.2M J-rn,), 2 37 (i.3H), 22Mb\. 2H. J»7H,» Anal, calcd for 

41 C-»H.,f*i:C.70 57.H.5 23:N.24 2O Found C. 70 49; M. 545. N. 24.44 



Part 0 5-(4'-meihytbiphenyi-2-yi|tetra:oie 



X 



2-|l-(«-<yanoethylH-H-telra:oi-5-yih4'-meth»ib.phenyi (689mg. 2.38 mmoD. 1.0N NaOH (2,62 mLl. 
2 62 mmoi) and THF (15 mLl wefe mi.ed stmefl at room temperature After 15 mmules. water (100 mLl 
was added and me pM adiusied to 30 wiin eemc HCi Th« aoueous muture mu e.tiacied with ethyl 
aceiate (3 « lOO mL) and the ogamc layeis ' combir>e0. 0r«d (MgSO.) and evaooraied in vacuo to 
y«K9 550 mg ol a white pf-oer MP • i48 5-i500' The spectral Oau matched mose of a sample 
piepared via Method A 
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N.tripheoylmethyl-5H2-(4'Ht>ethylblphenylyl)n«tf»zote 

• Ta . iolutiort Of W2K4HT»othylbiphenyl)l tetrwoto ('.7.0 Q. 0.072 mW) Jn methyltrw chlvKJ* (260 mj 

ft flwf^^ wit added at room temperafufe. and the aoiuiion was relluxed (or 2.5 hrs. The aoiubon waa 
^^T^Ll i/m^atu e hashed with water (2 « 50 ml), dried (MgSOO. and evaporated |n vacuo. The 
wTiS e? from^ t^^^ (80 X yie>dinfl. N.tripheny.methy|.5-I2^4^ethyibiphenyly.h 
ietl^fo-e (S/o X) n,ri630 : 'H NMR (CDC) »: 8.10-6.80 (complex. 23H): 2^8 (s. 3H,. 



E«»mple 6 



N-triphenylmethyl-5-l2-(4'.bromomethyl-biphenylyl)l tetrazole 

TO a aolution of N.triphenylmethyl.5-(2^4-^ethyibiphenyly.)netra20ie (31.0 a 0^5 mole) in carbon 
.«t,«rhwvid« SmO ml) wa» added N-bromosuccinimide <ii.50 g. 0.065 mole) and d.benzoyiperoxide (1.10 
fl O moiTa. ZTlZ'^^r.. The reaction muture was re.luxed for 3 hrs.. cooled to 40 ,nd 
I:, Trvl«.iftn of the filtrate in vacuo followed by trituration of the residue with isopropyl ether (100.0 

Srytwe^TtrThenyr^^^^^^^^ 9- " 

NMR (CDCIj) i; 8.20-6.70 (complex. 23H): 4.33 (s. 2H). 



" ,.((2^N.tnphenylmethy|.tetra20l.5-yl)-b.pnenyi.4.yilmetnyl).2-buty.-4<hloro-5-hydro«ymethylimidaiole 

To a ~5lut.on of 2-butyi.4<hioro-5.»ormy^.mK3a20.e d 2* g. 0.007 mole) dissolved in dimethyHor- 
m Jl n^O ml) we, added sod.um ethox,oe .0 45 g. 0 0066 moiei and . .eacfon mixture was cooled to 

-0 5 . J*-»"P^"y''"''7' ^^^^ ,0 ,oom temperature. After 72 hr,. the reaction was diluted with wrer 

;r5 0^1) ^t^c r:re"^ organ, p as washed w.th water (2 . 25 mO 

.r!l t^l^x 25 ml) dr.ed (MgSO... ar^d evaporated jn vacuo to an o-l. The crude 0.1 was dissolved m 
m^tt^rM O ml) vJ^so0.um borohyor,^^ (0 24 g 0 0063 mole) was added at room temperature The 

« r.a^w« ...r?^ ^1 * h s.. ^u, J w.th water ,40 0 m.,. ano e.tr.c.^3 w.th ethy. aceut. (2 . 50 ml). 
-S^ cJS.;"la Ha. w«r>.d w,th wa... .i « 25 m.,. dr^ (MgSO.). ano ev««ra.ed jn vjcuo. The residue 
12 TeS^^i J :^ oJJe from toluene heptane. o«ce .rom toluene, and f.nai.y from me.h^ u» g.ve l.fl2 • 
r"tn:2;yl.^Hetra,0l.S.y,)-b.pheny. 

21%) m.p 95-98* ; H NMR (CDCl.l I 8 20- 6 60 (comp*.. 23M). 5 l6 (S. 3M». 4 40 (t. 3M). 2.85 (brs. 1M). 
•0 2 .54 (t. 3H); 1 .9- 1 . nm. 4H); 0 88 (1. 3H). 

E»ar^r 'g 8 

IS 
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to 



nnil nLJV^vJn*? (40 0 ml) wM *3d»d trirrethymn.aado (2.80 g. 0.014 mote), .nd the reaclKy, wm 
■ HmS^vl«*nnyf.tetruol-5.yl)-biph«nyM-yll methyO-Z-butyM-chloro-S-hydroxymethyl Imlduota (6.55 9. 

am 2 M (t m, 2.00 {•. 1H). l.eO.1.10 (m. 4H): 0.85 (t 3H): 0.40 (S. «H). 

•JTcSmpclindr^^^^^ 1.5.8.7. r^J 8 .bove u wll other compounds which wef. prepved or 
cookJ be preptred utlng the prxedures of the aforementioned examples ve shown «n Table I. 
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1. A tetr«el« hiving the lormula: 

CH, X* 



10 



19 



30 




"'*Ti^ ri. Sn(R»). .C(Phenyl),. E-nitrobenzyl. or fi-p,opioniUile. 



XJ is H. CI. Brri. 0-losyl. OH. 0-mesyl. or 



„ R ■„ 01 .-6 "l"ir.;iCl orsTIo "O"!. ."■vnV 0. 3 » .0 c^bor .torn, ».» 

4 carbon atoms, n.lro and arr^.no: ^^^^^ .(CH,»«..m.da2eyi-1-yl.- -(CHjh 



carbon aiomi. (CHjU-teiraiOiyi. 

O 

.5 



■ 



.(ch;)X= -(=«2'd«=»*' -ch.ch(CHj).cj : 

o o 

.CH.CH(CH,).CHOe': -(CH,,,«': -(CH,)„NHC-OE'i 



M .tCH,)„NHSOjE*i -(CHj),T: -cr»: 

ni ., M. e. CI. B.. I. NO;. CF.. w CN. , j„„,, o, t«u,i. 
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Ri to ftlkylo»lto6evbon«tomiocpenn»roOTy>o> ' 

. , . ■ . 5-. XVp!n<intly H. ^kyl ol HO 4 carbon «om,. phenyl, benzyl 0. Uken t09.m.r u> .orm 
« ring eJ the Formula 



Q is NR". 0. or CHj; 
,j R'' is H. alkyi oil to 4 carbon atoms, or phenyl; 

m is 1 to 5: 
n is 1 to tO: 
. titOtoi: 
p is 0 to 3: 

" v,ilh th'e proviso that when X' • H then X» cannot be 



" 2. The teiraiole ol Claim ^ wherem X' .s H. Sn(R», o- -CfPheny,,, -here R .s alkyI ot l to 6 carbon 



atoms or phenyl. 

3. The tetraroie ol Claim i -herein i$ M. Br. ci or 



Si 



..A. 

K 



where R\ R' arx) R' are as defined m Claim i 
4 The talruote ol Claim 3 -herem 
4i R' is alkyI, alkenyl or alkynyl Ol 3 to ■ caroon atoms, 
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1' 

I 



It -(CH2),0R*: -(CH,),OCR*: -CH-CH-CHOR*' 



• • ' o o 

■ 



.(CHj)^C«R*J -CHjNHCOR*: '{CH^)^^O^t.* I 



to 



rs 



.CHi-iL : or -CR*: : 



20 



9? is H. CI. Br. or I: 

R' is H. or alkyi o« 1 to 4 cartxjn atoms; 

R» is H. or alkyi of ito 4 carbon atoms: 

R» is H. alkyi of 1 to 5 carbor^ atoms: OR': or NR'»R": 

R' is H. alkyi of 1 to 4 carbon atoms, or acyJ ol 1 to 4 carbon atoms: 

R' Is CFj. alkyi ot t to 6 carbon atoms or phenyl; 

Z^ht l^tfaiole 01 Claim t wherein X" is H. Sn(Rh or -C<Phenyi), where R is alkyi ol 1 to 6 carbon 



atoms or phenyl, and )C is H. Br. Cl or 



9S 



R' 



Where R' IS aikyi. aikenyi or aikynyi of 3 to 7 carbon atoms 



o «' 



7 



It -(CH2),0R*: -(CHj),OCR^ -CH-CH-CHOR 
O O 

-(CHj),c-R*: -cHjKhcor': -(cHj),hh60jR': 



to 



N N 

// w 



s* 



oc -CR*: ^ 



N' 
H 
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Is H. a. Br. or I: 
S' is H. o» •ihyi o< 1 to 4 cvbon worns. 
R» is H. Of alkyl ol 1 to 4 c««bon •toms; 
R« tj H. «ltcyl of 1 to 5 carbon stoms: OR'; Of NR*«R*': 

R' is H. alkyl of i to 4 cvbon atoms, or scyi of i to 4 carbon atoms: 
R' is CF^. aJkyI of 1 to 6 carbon atoms Of phenyl; 
m is 1 to 5. 

with the pfoviso that when X' ■ H then X* is not 



»5 




6. The tetrarole of Claim 5 wherein X» is H. Br or 

JO 



R' 




X 

wherein 

R' is alkyi of 3 to 7 carbon atoms. 

is -(CHjUOR* where m is « to 5 ano R* <s H or aikyi o( i to 4 carbon atoms, arid 

R' is CI. 

7 The tetra^ole of Claim 6 wherem is H 
" 8 The letrazoie ol Claim 6 wherem X^ is Br 
9 The tetraioie ol Claim 6 wherem )0 is 



M' 



*0 




wherein 

R". R' ano R' are at Oeimed m Claim 6 

10 The tetraioie of Claim 9 wheiem R is n-cuiyi. R-' .s -Ch.-Om ana R' is Ci 
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